Cochlear de-efferentation and impulse noise-induced acoustic trauma in the chinchilla.
The olivocochlear bundle (OCB) has been shown to protect the ear from acoustic trauma induced by continuous noise or tones. The present study examines the OCB's role in the ear's response to impulse noise (150 dB pSPL, 100 impulses, 50 s total exposure duration). Successful section of the OCB was achieved through a posterior parafloccular fossa approach for the right ears of six out of 15 adult chinchillas. The left ears from the same animals served as efferent-innervated controls. Measurements of inferior colliculus evoked potentials (ICPs) showed that the de-efferented ears incurred similar temporary and permanent threshold shifts as the control ears. Twenty days after noise exposure, depressed ICP amplitudes had virtually recovered to pre-values in the control ears whereas those in the de-efferented ears remained significantly depressed. Greater loss of inner hair cells was seen in the de-efferented ears than in the control ears. Both control and de-efferented ears incurred large loss of outer hair cells, with no statistically significant differences between groups. The current data are intriguing, yielding tentative evidence to suggest that inner hair cells of de-efferented ears are more susceptible to impulse noise than those in efferented control ears. In contrast, outer hair cell vulnerability to impulse noise appears to be unaffected by de-efferentation.